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Abstract 
The objective of this study was to evaluate the effect of season of calving 
and parity order on calving interval, number of services per conception and 
days open. 
 One hundred fifty reproductive records of 45 cross bred (Friesian- Kenana  ) 
cows were chosen from the dairy herd of  the University. of Khartoum . 
farm,  located at Shambat,  Khartoum  North. The consulted   records 
covered a period of five years (2005-2010) and six parities.  
       The data pertaining to calving season and parity order were compiled 
and analyzed statistically to assess their impact on calving interval , days 
open  and number of services per conception .The calving  seasons were 
partioned to three groups of four months each: dry summer calving season 
(March –June) ,wet summer calving season (July –October) and winter 
calving season (Nov-Feb).  
 The results indicated that neither the  calving season nor the parity order 
and their interaction exerted  any significant effect on calving interval .The 
overall mean of  calving intervals was (428.6 days) .The parity order also did 
not influence the calving interval significantly . The longest calving interval 
(442.2 days) was recorded in the 4th parity, while the shortest calving 
interval (411.9 days) was recorded in the 5th parity .The interaction between 
calving season and parity order also demonstrated non significant effect on 
the calving interval.  
 The parity order and season of calving did not affect days open. 
The overall means of days open was (149.2 days). 
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The longest days open (167.1 and 158.7days) were witnessed in the 6th and 
4th parities, respectively. The shortest days open were recorded in the 3rd 
(134.1) and 5th (134.7) parities. The interaction between season of calving 
and parity order also did not show significant effect on days open.However, 
the season of calving exerted a significant effect on number of services per 
conception .The wet summer calvers recorded significantly high number of 
services of 2.02 compared with 1.59 and 1.44  service for dry summer and 
winter calvers.  
The parity order, on the other hand, exerted non significant effect on number 
of service per conception. Despite that, the 4th parity   required the highest 
number of services to conceive .The interaction between calving season and 
parity order did not also affect number of services per conception. The 
overall means of number of services per conception was 1.67. 
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 ﻣﺴﺘﺨﻠﺺ  اﻻﻃﺮوﺣﺔ
أﺟﺮﻳﺖ هﺬﻩ اﻟﺪراﺳﺔ ﻟﺘﻘﻴﻢ ﺗﺎﺛﻴﺮﻣﻮﺳﻢ اﻟﻮﻻدات وﻋﺪد اﻟﻮﻻدات ﻋﻠﻰ اﻟﻔﺘﺮة ﺑﻴﻦ اﻟﻮﻻدات واﻻﻳﺎم 
 ﺑﻘﺮة ۵٤ل  ﻰﺗﻨﺎﺳﻠﺳﺠﻞ  ٠۵١ ﻣﻦ اﻟﺒﻴﺎﻧﺎت ﺖﻤﻌﺟ .اﻟﻤﻔﺘﻮﺣﺔ  وﻋﺪد اﻟﺘﻠﻘﻴﺤﺎت اﻟﻼزﻣﺔ ﻟﻸﺧﺼﺎب
ﻓﻰ ﻣﻨﻄﻘﺔ  ﺷﻤﺒﺎت  اﺧﺘﻴﺮت ﻣﻦ ﻗﻄﻴﻊ ﻣﺰرﻋﺔ ﺟﺎﻣﻌﺔ اﻟﺨﺮﻃﻮم اﻟﺘﻰ ﺗﻘﻊ (ﻓﺮﻳﺰﻳﺎن –آﻨﺎﻧﺔ )هﺠﻴﻦ 
  .و ﺳﺘﺔ وﻻدات   ﻴﻼدﻳﺔﻣ٠١٠٢اﻟﻰ  ٥٠٠٢  ﻦاﻟﺪراﺳﺔ اﻟﻔﺘﺮة ﻣ ﻏﻄﺖ.ﺷﻤﺎل اﻟﺨﺮﻃﻮم 
ﺮهﻤﺎ ﻋﻠﻰ اﻟﻔﺘﺮة ﺑﻴﻦ ﻴﺎﺛﺗﻣﻮﺳﻢ اﻟﻮﻻدات وﻋﺪد اﻟﻮﻻدات وﻋﻦ  ﺖ اﺣﺼﺎﺋﻴﺎوﺣﻠﻠ ﺖ اﻟﺒﻴﺎﻧﺎت ﺟﻤﻌ
  .اﻟﻮﻻدات واﻻﻳﺎم اﻟﻤﻔﺘﻮﺣﺔ وآﺬﻟﻚ ﻋﻠﻰ ﻋﺪد اﻟﺘﻠﻘﻴﺤﺎت اﻟﻼزﻣﺔ ﻟﻼﺧﺼﺎب 
  واﻟﻔﺼﻮل هﻲ ، ارﺑﻌﺔ ﺷﻬﻮرﻳﺘﻜﻮن ﻣﻦ اﻟﻮﻻدات اﻟﻰ ﺛﻼث ﻣﺠﻤﻮﻋﺎت آﻞ ﻓﺼﻞ ﻗﺴﻤﺖ ﻣﻮاﺳﻢ  
      .(ﻓﺒﺮاﻳﺮ  -ﻧﻮﻓﻤﺒﺮ)اﻟﺸﺘﺎء و  (اآﺘﻮﺑﺮ -ﻳﻮﻟﻴﻮ)اﻟﺼﻴﻒ اﻟﺮﻃﺐ ,( ﻳﻮﻧﻴﻮ –ﻣﺎرس )اﻟﺼﻴﻒ اﻟﺠﺎف  
ﻋﻠﻰ  ىدات وﻻﺗﻔﺎﻋﻠﻬﻤﺎ أﻇﻬﺮت اى ﺗﺄﺛﻴﺮ ﻣﻌﻨﻮأﺷﺎرت اﻟﻨﺘﺎﺋﺞ اﻟﻰ ان ﻻ ﻣﻮﺳﻢ اﻟﻮﻻدة وﻻ ﻋﺪد اﻟﻮﻻ  
  ﻳﻮم٠٫٨٢٤ اﻟﻔﺘﺮة ﺑﻴﻦ  اﻟﻮﻻدات ﻣﺘﻮﺳﻂ وآﺎﻧﺖ.ﺑﻴﻦ اﻟﻮﻻداتاﻟﻔﺘﺮة 
ﻋﻠﻰ اﻟﻔﺘﺮة ﺑﻴﻦ اﻟﻮﻻدات ﻓﻘﺪ ﺳﺠﻠﺖ  أﻃﻮل ﻓﺘﺮة ﺑﻴﻦ  ﻣﻌﻨﻮﻳﺎﻟﻢ ﻳﺆﺛﺮ ﺗﺎﺛﻴﺮﺁ  اﻳﻀﺎ د اﻟﻮﻻداتﻋﺪ 
أﻣﺎ  أﻗﺼﺮ ﻓﺘﺮة ﺑﻴﻦ اﻟﻮﻻدات ﻗﺪ ﺳﺠﻠﺖ ﻋﻨﺪ اﻟﻮﻟﺪة .ﻳﻮﻣﺎ  ٢٫٢٤٤اﻟﻮﻻدات ﻋﻨﺪ اﻟﻮﻟﺪة اﻟﺮاﺑﻌﺔ وآﺎﻧﺖ
  . ﻳﻮﻣﺎ٩٫١١٤اﻟﺨﺎﻣﺴﺔ 
ﻋﺪد اﻟﻮﻻدات وﻣﻮﺳﻢ اﻟﻮﻻدات ﻟﻢ ﻳﺆﺛﺮا ﻋﻠﻰ ﻋﺪد اﻻﻳﺎم اﻟﻤﻔﺘﻮﺣﺔ  وﻣﺘﻮﺳﻂ ﻋﺪد اﻻﻳﺎم اﻟﻤﻔﺘﻮﺣﺔ 
  .ﻳﻮﻣﺎ  ٢٫٩٤١اﻟﻤﺘﺤﺼﻞ ﻋﻠﻴﻬﺎ هﻰ 
  ٨٠٫٧٦١أﻃﻮل اﻻﻳﺎم اﻟﻤﻔﺘﻮﺣﺔ ﻗﺪ ﺷﺆهﺪت ﻓﻲ اﻟﻮﻻدات اﻟﺴﺎدﺳﺔ واﻟﺮاﺑﻌﺔ 
 و١٫٤٣١واﻟﺨﺎﻣﺴﺔ اﻣﺎ أﻗﺼﺮ اﻻﻳﺎم اﻟﻤﻔﺘﻮﺣﺔ ﻓﻘﺪ ﺳﺠﻠﺖ ﻋﻨﺪ اﻟﻮﻻدات اﻟﺜﺎﻟﺜﺔ  .ﻳﻮﻣﺎ ٧٫٨٥١و  
وآﺬﻟﻚ اﻟﺘﻔﺎﻋﻞ ﺑﻴﻦ ﻣﻮﺳﻢ اﻟﻮﻻدة وﻋﺪد اﻟﻮﻻدات ﻟﻢ ﻳﻈﻬﺮ ﺗﺄﺛﻴﺮا ﻣﻌﻨﻮﻳﺂ ﻋﻠﻰ اﻻﻳﺎم . ﻳﻮﻣﺎ ٧٫٤٣١
  .اﻟﻤﻔﺘﻮﺣﺔ 
أﻇﻬﺮ ﺗﺄﺛﻴﺮاﻣﻌﻨﻮﻳﺎ ﻋﻠﻰ ﻋﺪد  اﻟﺘﻠﻘﻴﺤﺎت اﻟﻸزﻣﺔ ﻟﻸﺧﺼﺎب ﻓﻘﺪ ﺳﺠﻠﺖ ﺗﻠﻘﻴﺤﺎت ﻣﻮﺳﻢ اﻟﻮﻻدات 
ﺗﻠﻘﻴﺤﺎت ﻣﻦ ﻣﺮة  ٤٤٫١و ٩٥٫١ ﺎ بﻣﺮة ﻣﻘﺎرﻧﺘ ٢٠٫٢اﻟﺼﻴﻒ اﻟﺮﻃﺐ أﻋﻠﻰ ﻋﺪد ﻣﻦ اﻟﺘﻠﻘﻴﺤﺎت 
ﻣﻌﻨﻮﻳﺂ ﻋﻠﻰ ﻋﺪد ﺮا ﻠﻢ ﻳﻈﻬﺮ ﺗﺄﺛﻴﻓاﻣﺎ ﻋﺪداﻟﻮﻻدات .اﻟﺼﻴﻒ اﻟﺠﺎف وﺗﻠﻘﻴﺤﺎت اﻟﺸﺘﺎء ﻋﻠﻰ اﻟﺘﻮاﻟﻰ  
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Chapter One 
Introduction 
       The Sudan is one of the largest countries in Africa. It is covering an area 
of about one million square miles.  It extends through different ecological 
zones. 
    The last animal census carried out by the Ministry of Animal Resources 
and Fisheries (MARF, 2009) gave the following estimates: 
cattle 41.563.00, sheep 51.555.000, goat 43.270.000, and camel 4.521.000 
heads. 
   Ismail (2002) reported that in Sudan cows usually named after the owning 
tribes or by the location in which they are exist. There include the following 
types; Kenana, Butana, Baggara, DarBani Hussien etc. Kenana and Butana 
types represent about 20% of the local dairy cattle breeds in Sudan. 
Selection and cross breeding started in Sudan to improve the productive and 
reproductive potentialities of the local dairy herd. The poor productive and 
reproductive performance of the local cattle is one of the most costly and 
difficult problem for dairy producers. 
  The objective of the policy was to increase milk production by infusion of 
exotic blood into local breeds. The aim was to get across bred animals of 
better milk yield than the local type and better adapted to the local 
environment than temperate imported animals. The pure exotic dairy breeds 
(Holstein –Friesian) were introduced in the Sudan as cows or heifers in calf 
by the private sector since 1976 and 1978-from 1984-1989,large scale 
14 
 
importation of Holstein -Friesian heifers in calf took place by the newly  
established modern dairy companies at the time, (Ismail, 2002). These 
included the Arab Sudanese Dairy Company and Khartoum company for 
milk products. The exotic dairy breeds (e.g. Holstein-Friesian) with high 
dairy potential suffered from reduced reproductive performance in their own 
habitat (Nebel and McGillard,1993).This suggested that exotic dairy breeds 
are more vulnerable to hostile environmental conditions in the tropics . The 
exotic breeds need an adequate health care, especially against the tick-born 
diseases particularly, Theileriosis and high level of management. However, 
management problems affecting successful dairying include housing, 
breeding programmed, feeding systems, record keeping, poor heat detection 
and improper timing of breeding 
  The objective of this study was to evaluate the effect of season of calving 
and parity order on calving interval, number of service per conception and 
days open. 
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Chapter Two 
 Literature Review 
2-1. Reproductive performance:-  
   Reproductive performance is one of the most important factors affecting 
dairy farm profitability, because it directly or indirectly influences the 
amount of milk produced, reproductive culling rate, and the cost of breeding 
and calf sales (Plaizier et al., 1997, 1998).Within a dairy farm, herd 
reproductive performance is often affected by non-nutritional factors, such 
as the environment, managerial factors, health of cows, and nutritional 
factors. 
2-1-1.Non –nutritional factors:- 
2-1-1-1. Environmental factors:-   
   Among all the environmental factors that affect dairy cow reproduction, 
temperature is the most important factor. The upper critical temperature for 
lactating cows can be as low as 25-27°C (Berman and Folman 1985). 
Therefore, heat-stress not only occurs in tropical areas, but sometimes can 
occur in the temperate zone in summer.  
   Summer temperature above the thermoneutral zone can significantly 
reduce conception rate (CR) in dairy cows (Cavestany et al., 1985). Thatcher 
(1974) and Ray et al. (1992) reported that cows first bred in cool weather 
could have up to three times better conception rate (CR) than cows bred in 
hot weather. Rajala-Schultz et al. (2001) also reported that cows calving in 
summer were least likely to conceive. Cows calving in cool weather had 
16 
 
fewer services per conception than cows that calved in hot weather (Monty 
and Wolf,  1974).   
 Scientists proposed many theories in order to explain the heat-stress effect 
on fertility, which could lead to reduction in estrus detection. Heat-stress is 
also believed to be responsible for lowered conception rate (CR) by 
disrupting the establishment of pregnancy, altering normal embryonic 
development and causing fertilization failure (Putney et al.1989; Ealy et al., 
1993; Monty and Racowsky, 1987). 
2-1-1-2.Reproductive Management -  
Importance of herd Management - 
    Management plays an important role in cattle reproductive efficiency 
obtained from both females and males. Unfortunately, reproductive 
efficiency approaching 100% is not possible even with the very best 
management. However, poor management can result in drastic decrease in 
reproductive efficiency. Some guidelines for measuring reproductive 
efficiency are necessary in order to determine the effect of management 
practices (Joe et al; 2004). 
    Reproductive management factors usually affect reproductive 
performance at the herd level. Estrus detection is one of the most important 
factors in reproductive management. Early detection of estrus can increase 
the probability of conception and shorten the calving interval. Accurate and 
thorough detection of estrus is essential to improve dairy herd reproductive 
performance (Van Horn and Wilcox, 1999). 
  Some other factors can negatively affect dairy herd reproductive 
performance, such as inferior artificial insemination skills, improper ratio of 
17 
 
age or parity in a herd (i.e. too many young or old animals in a herd), and 
long voluntary waiting period (VWP) . 
2-1-1-3. Health of cows:-   
Reproductive health problem is another important management factor that 
can impair dairy cow reproductive performance. During early lactation, 
reproductive illnesses (such as endometritis, delayed placenta and metritis 
etc.) and metabolic diseases (such as hypocalcemia and ketosis etc.) are 
common due to the dramatic physiological changes and negative energy 
balance (NEB). Therefore, the prevention of reproductive disease is also 
related to nutritional management.   
2-1-2.Nutrition factors:- 
  Puberty is a stage when replacement heifers manifest estrus signs and 
ovulate for the first time. Nutrition is a major determinant of when puberty 
occurs. Nutrition related infertility (also called sub-fertility) in dairy animals 
can cause delayed puberty in heifers and prolonged calving interval in 
mature cows. For example, with good nutritional management crossbred 
heifers can be bred at 15-18 months. The age at puberty of zebu cattle in 
South Asia varies from 24-36 months (Mukasa -Mugerewa, 1989). 
Nutritional effects on puberty and sexual maturity is initiated prenatally and 
continues through postnatal and post weaning development of heifers 
(Shamsuddin and Aryal, 2009). Anemia caused by parasitic infestation or 
poor nutrition also delays sexual maturity in heifers. Weak or silent heats 
occur in heifers due to underfeeding energy, phosphorus or vitamin A. All 
these factors limit growth of heifers and delay their age at first calving 
(Shamsuddin and Aryal, 2009). The target of a dairy farm is to get one calf 
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from a cow every year. The closer a farm gets to this target, the better will 
be the economic return (Shamsuddin et al., 2006).Hot and humid climate 
and underfeeding have all been claimed to prolong the calving interval. 
Postpartum cows with poor body condition score often remain on oestrus for 
about a year, which prolongs the interval from calving to first service and 
subsequently to the next calving (Shamsuddin et al.2006).  Cows with lower 
Body Condition Score (BCS) had longer intervals from calving to first 
ovulation and less detected estrus than cows with a higher body condition 
score (BCS). Similar reports are available on postpartum cows brought for 
first service (Shamsuddin et al., 2001; Siddiqui, 2008). Prolonged deficiency 
of energy and protein in the diet can exert chronic stress on the 
hypothalamus-pituitary-ovarian axis. Affected cows and heifers not only 
delay ovarian cyclicity, but also have poor heat symptoms, which make 
estrus detection and timing of breeding difficult for the farmer and 
inseminator, which will bave negative effects on conception rate (Siddiqui et 
al., 2002). Cows with low Body Condition Score will have poor quality 
oocytes, which do not fertilize normally. Even if fertilized, oocytes of poor 
BCS cows often do not sustain development to term. Oocytes of heavy cows 
can be of poor quality. For example, over conditioned cows had fewer 
embryos than those with optimum Body Condition Score in a super 
ovulation program (Siddiqui et al., 2002). Cows fed a high energy diet on 
the day of breeding will have a low chance of conception and high levels of 
glucose in the blood at the time of early embryo development can be 
detrimental to embryos (Siddiqui et al., 2002). 
 
19 
 
Calving interval (CI):- 
2-2-1.Definition of calving interval:- 
   Calving interval refers to the period between two consecutive calvings and 
is a function of days open and gestation length(Gidey,2001).Osman et al. 
(1971) reported that the calving interval is the time from calving to 
conception and divided in to two parts:-                                    
1-Service period   2- Gestation period. 
-Service Period:- 
The service period is the interval from calving to the next conception. It has 
obvious economic importance because a longer service period increases the 
calving interval, resulting in a reduced life time production. Brahmstaedt and 
Schonmuth, (1983) suggested that service period in cattle should not be less 
than 40 days. 
- Gestation period:- 
     Gestation period is the period extending from the time of conception to 
the time of parturition. Estimates of the gestation period among Bos indiccus 
cattle average 285 days, which is within the range of 270-292days reported 
for Bos taurus cattle Hunter,(1980), Bazer and First,(1983),Rodriguez et 
al.,(1983). The duration of gestation is fairly constant and cannot be 
shortened significantly without adversely affecting the health or viability of 
the newborn (Bazer and First, 1980). Mondal (1998) reported an average 
gestation length for Holstein cross of 275.15±3.95 days. Hasan (1995) 
observed that the gestation length for indigenous, Jersey cross, Sindhi cross, 
Sahiwal cross and Holstein cross was 284, 281, 286, 282 and 284 days, 
respectively.  
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      Historically, the optimal calving interval has been 12 to 13 month 
(Stevenson, 2004). Because reproductive efficiency is not completely 
controlled, the goal was to breed cows as soon as possible after calving 
when the involution of the uterus and return to cyclicity were more or less 
completed. Calving interval is probably the best indicator of a cow's 
reproductive efficiency .Estimates of calving interval in zebu cattle range 
from 12.2 to 26.6 months (Mukasa- Mugrewa 1989). Raheja et al. (1989) 
and Kamdasamy et al.(1993) concluded that the calving interval should not 
be longer than one year for obtaining  lower costs, profitability and optimum 
viability  of the dairy enterprises. Calving   interval can be considered as the 
best index of reproductive efficiency. Haile et al. (2009) reported low mean 
calving interval of 439.0 days for Boran cattle in Central Ethiopia. ElAmin 
et al. (1986) who found that the average calving interval calculated from 
4004 records of different grades of B. taurus x Butana cattle in the Sudan 
was 441 days. Asimwe and Kifaro (2007) reported that the mean for calving 
interval averaged 480.4±2.4 days in dairy cattle in Tanzania. Calving 
interval is affected by parity, season of calving and they cited that the ideal 
calving interval is 12 months.  
2-2-2. Effect of season of calving on calving interval: 
     Jahageerdar et al. (1996) reported non-significant effect of calving season 
on calving interval in Holstein-Friesian cows. The longest calving interval 
was found in parity two for cows calving during summer 
(439.48±64.74days).The shortest calving interval was reported in parity 
three for cows calving during winter (378.85±53.85days). It was shown that 
the effects of season and season x parity interaction on calving interval were 
not significant. Satter et al. (2005) studied the effects of calving season on 
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calving interval found that the longest (550.33±18.40 days) and the shortest 
(473.24±12.58 days) were spring and autumn calvers respectively. The 
calving interval of the cows previously calved during humid hot season was 
significantly (p<0.05) shorter as compared with those of winter and spring 
season calvers. They claimed that effect of calving season on calving 
interval was statistically significant (P<0.05).The cows calving during 
humid hot season showed significantly (p<0.05) long calving interval than 
both winter and spring calvers. Ageeb and Hayes (2000) concluded that 
calving interval was affected (p<0.05) by season of calving, as well as breed. 
Asimwe and Kifaro (2007) found that the season of calving significantly 
(p<0.001) affected calving interval, cows calving in the long rainy season 
were superior with 27days shorter calving interval than those calving in the 
long dry season. Boodhoo et al. (1997) showed that the calving interval for 
Friesian cows in different climatic zones were 15.5±3.0, 14.5±1.5 and 
15.0±3.0 months in sub-humid, humid and super–humid zones, respectively.  
2-2-3.Effect of parity order on calving interval:- 
     Asimwe and Kifaro (2007) found that the parity order significantly 
affected CI (p<0.05) and (p<0.001) respectively. Satter et al. (2005) reported 
that the effect of parity on calving interval was statistically non-significant in 
Holstein-Friesian cows. Abdelgader, (2002) showed a highly significant 
(p<0.001) effect of parity order on calving Interval. Ozbeyaz et al. (1996) 
reported that the length of calving interval increased with parity in Swiss 
Brown Cattle. Sattar et al. (2004a) also reported a significant effect of parity 
on calving interval in Jersey cows. Montoni et al. (1981) reported that the CI 
was longest between the first and second calvings, and shortest between the 
fifth and sixth calvings in zebu cattle in Venezuela. This could be associated 
22 
 
with the improvement in reproductive management and it also indicates that 
physiological maturity is attained with advanced age of cows. The prolonged 
CI for first calvers has been reported to be physiologically necessary to 
allow animals to replenish their fat reserves depleted during lactation and 
this allows them to put on weight prior to the next calving (Mahadevan, 
1951).The Calving interval is also influenced by parity. In zebu cattle, 
calving interval is longest in first calf heifers and older cows and shortest in 
cows of intermediate age (6-9 years) (Mukasa- Mugrewa, 1989).Yousif et al. 
(1998) reported that the CI decreases with advancing parity number, and that 
cows in the first parity had significantly (p<0.05) longer CI than those in the 
later parities.                                                                                     
  Murray,(2003) reported that measures of fertility tend to get poorer 
according to lactation number with slight decreases from first to second to 
third lactation. Abou-Bakr et al. (2006) reported highly significant effect of 
parity on CI. Mureda and Mekuriaw (2007) reported that parity of cows 
imparted significant effects on CI. However, El-Barbary et al. (1992) 
depicted that CI was not significantly affected by parity order.                                                  
2-2-4.Calving interval in different climatic zones:- 
   In Sudan Abu Nikhaila and Beshier, (2004) analyzed data from the 
breeding record of two farms located at Khartoum State to investigate the 
calving interval of imported pure Holstein –Friesian cows and their locally 
born daughters compared with crossbred cows of different grades (>50%and 
<50%).Their results revealed that the exotic breeds have significantly shorter 
calving intervals compared with the graded cows (12.1, 12.0, 16.5and 15.7 
months, respectively). Ismail, (2002) estimated the overall mean of calving 
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interval as 432.33±2.23 days for Holstein –Friesian in Sudan. Satter et al. 
(2005) found the average for 361records to be 505.02±8.28 days ranging for 
317 to 1098 days for Holstein Friesian cows in Pakistan. Elkhalil, (2001) 
analyzed 839 records from 462 cows and found that calving interval was 
13.54±2.26 months with 16.69% coefficient of variation for Holstein – 
Friesian cattle in Libya.  
Days open:- 
2-3-1.Definition of days open:- 
    Days open is the period from parturition until successful insemination. 
One of the important parameters of reproductive efficiency is the duration 
between calving and next pregnancy  
It is composed of two distinct periods:-  
  The first is from parturition to first breeding. This period is constantly 
based on management practice. The second period is variable and is from 
first breeding to conception. Lafi et al. (1995) reported that imported 
Holstein-Friesian first-calf heifers had significantly more days open than 
local Holstein-Friesian first-calf heifers in Jordon. El-keraby and Aboul-Ela 
(1982) reported that the longer DO in dairy cows may be caused by several 
factors (i.e. silent estrus, missed estrus due to weak symptoms, frequency 
and timing of estrus detection, feeding season and milk production).  
Cilek,(2009) reported  a mean  DO of 150 days in HF dairy breed in Turkey. 
Asimwe and Kifaro, (2007) reported that the mean days open is 205+2.6 
days for HF in Tanzania. Estévez et al. (1995) on the other hand reported 
198 days and Shiferaw et al. (2003) also reported of 185 days in Ethiopia. 
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The cattle in such differences could have been caused by difference in 
environmental factors under which animals were kept or management 
factors such as ability of farmers to detect heat signs after calving and 
interval from CFSI. Atil, (2000) found that mean days open for Holstein 
Friesian in Egypt was 124±83.7 days. Breed differences do exist and as 
reported by Afifi et al. (1992), Egyptian buffaloes exhibit shorter days open 
than the Asian dairy buffaloes. For cattle, the range of days open is quite 
wider. The more developed dairy breeds such as Holstein have shorter days 
open. Rahman et al. (2006) on the other hand reported an average of 151 
days for Sahiwal breed. For crossbred cattle under Pakistani conditions 
average days open have been reported as 227 days by Ahmad, (1999).  
2-3-2.Effect of season of calving on days open:- 
Ozcelik and Arpacik, (1996) reported that significantly longer days open 
was evident in spring and summer than winter calvers in Holstein cows in 
Turkey. Satter et al. (2005) on their study of days open as effected by season 
of calving  reported that hot humid calvers , maintained significant (p<0.05) 
long days open ,than winter, spring and dry hot season calvers. The longest 
(273.18±17.25) and the shortest. (190.46±10.35) days open were recorded 
for the hot humid season calvers. Rahman et al. (2006) reported that for first 
parity Sahiwal cows, days open averaged 166±5, 178±4, 191±4 and 179±5 
days for winter, spring, summer and autumn seasons, respectively. Asimwe 
and Kifaro, (2007) reported that the season of calving significantly 
influenced days open (p<0.05) , cows calving in the long rainy season 
secured days open 21days shorter than other season calvers. Ismail, (2002) 
calculated the overall mean of days open as 155.75±1.98days and stated that, 
this trait was highly significantly (P<0.01) affected by lactation number and 
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year of calving but not by season. However, highly significant effects of 
season of calving on DO were depicted by Abou-Bakr et al. (2006). 
Melendez and Pinedo, (2007) analyzed 120,309 lactations of Holstein cattle 
distributed in 187 herds in Chile during the period from 1990 to 2003. They 
found that season and year of calving had significant effect (P<0.05) on DO. 
However, El-Barbary et al. (1992) indicated that season of calving had 
insignificant influences on days open. 
2-3-3.Effect of parity number on days open:- 
   The significant difference in days open between herds was related to 
difference in management such as nutrition, health and heat detection by 
farmers which affect days open. The significant effects of parity and season 
(P<0.001) of calving on DO was also reported by Asimwe and Kifaro, 
(2007) and Mangurkar et al.(1987). Rafique et al. (2000) reported significant 
effects of parity order on open days in cross bred cows. Satter et al. (2005) 
found the longest days open (242.75±12.33days) in the 2nd parity while the 
shortest (62.67±4.70 days), on the 9th parity .Abou-Bakr et al. (2006) 
reported highly significant effects of parity on DO. However, El-Barbary et 
al. (1992) depicted that DO was not significantly affected by parity. The 
longer DO for cows calving in parity one followed by those in second, third 
and fourth parities. Rahman et al. (2006) reported that first parity cows had 
178±2.9 days open and there was a decline afterwards as the animals 
progressed towards the 10th lactation. Minimum average days open were 
observed for 6th  parity in Sahiwal (140±4.0 days). For experimental Sahiwal 
x Holstein and Sahiwal x Jersey crossbreds, average days open has been 
reported as 141 and 97 days in a study by Ahmad, (1999). Murray, (2003) 
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reported that the measures of fertility tend to get poorer according to 
lactation number with slight decreases from first to second to third lactation.  
 2-4. Number of service per conception (N S P C):- 
 2-4-1.Definition of NSPC:- 
    The number of services per conception is the number of services (natural 
or artificial), required for successful conception (Gidey, 2001).  
The minimum number of service per conception is one of the indicators of 
economically profitable dairy farm. 
    The number of inseminations required to produce a live calf is one of the 
most useful parameters of reproductive efficiency which mainly depends on 
the breeding system used. It also reflects the efficiency of management. It is 
higher under uncontrolled natural breeding than hand-mating and artificial 
insemination. The number of services required for fruitful conception is one 
of the factors that are considered in determining reproductive efficiency of 
cows. Successful service or insemination depends on many factors such as 
quality of semen, skill of the inseminator, proper time of insemination and 
cows related factors. Management, nutrition and climate conditions may also 
affect the success of insemination. Usually, according to Mukasa- Mugrewa 
et al. (1989), values of number of services per conception greater than 2 are 
regarded as poor. A large number of services per conception or a lower 
conception rate will prolong the service period. From this point of view 
service per conception constitutes very important aspect of dairy cattle 
breeding. Ngodigha et al. (2009) reported an overall mean of NSPC as 2.0 in 
HF dairy cattle in Nigeria. Ben Salem et al. (2006) reported  significant 
effects between herds in NSPC for HF breed in Tunisia. In the other 
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experiment by Shamsuddin et al. (2001) showed an average service per 
conception of 2.2 in some selected parts of Bangladesh. On the other hand, 
Haile et al. (2009) reported 2.4 as NSPC in his study. Haq et al. (1993) 
reported lesser average number of services per conception (1.83) in Jersey 
cows in Pakistan. The average number of services per conception for 554 
records was 3.07 ± 0.10, ranging from 1 to 17. Almost similar findings (3.10 
services per conception) were recorded by Saha and Parekh, (1988) in 
crossbred cows in India. However, Mangurkar et al. (1987) and Garcia and 
Velez, (1988) reported lower (1.50 and 1.80) number of services per 
conception in Friesian cows.  
2-4-2.Effect of season of calving on N S P C:-  
          Asimwe and Kifaro, (2007) reported that the season of calving 
significantly (p<0.05) affected the NSPC .Cows calved during the long dry 
season required more service per conception, while those calved during the 
long rainy season had fewer NSPC. Melendez and Pinedo, (2007) analyzed 
120,309 lactations of Holstein cattle distributed in 187 herds in Chile during 
the period from 1990 to 2003. They found that season of calving had a 
significant effect (P<0.05) on NSPC. The same effect was reported by 
Kassab and Salem, (1993). In spite of the insignificant effect of season of 
calving on NSPC, it could be noticed higher NSPC (2.3 services) in summer 
season, where the highest temperature in Egypt all year round, compared 
with the other seasons. On the other hand, El-Amin et al. (1981) concluded 
that NSPC did not differ significantly between Red Butana and Red Butana 
crosses (average 2.6) but was influenced by month of calving. Elkeraby and 
Aboul-Ela (1982) working on a governmental herd of 384 purebred Friesian 
cows located at the northern part of the Nile Delta in Egypt reported that a 
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marked and significant (P<0.01) variation among different seasons of 
calving in NSPC which was 1.67, 2.20, 1.69 and 1.71 in summer, autumn, 
winter and spring, respectively. The work of Hailemariam and Mekonnen, 
(1996) showed that breed and season of conception influence NSPC. 
Choudhuri et al. (1984) reported that NSPC was significantly affected by 
season. Moreover, Azage et al. (1981) found that NSPC was lower for 
animals from wet areas than those from drier areas in Ethiopia.  Choudhuri 
et al. (1984) reported that from 2152 records for Haryana cattle, the NSPC 
was 2.81 ±0.03 and was significantly affected by season. Azage et al.(1981), 
using 3 local Ethiopian breeds, the Barca, Horro and Boran, found that 
NSPC was lower for animals from wet areas than for those from drier areas 
(1.74 ±0.6 vs 1.98 ±0.07). Crossbred cows required 0.12 and 0.14 fewer 
services per conception than local zebu cows in wet and dry areas, 
respectively. 
2-4-3. Effect of parity order on NSPC:-                      
     Mureda and Mekuriaw, (2007) found that the NSPC were significantly 
different (P<0.05) among parity groups in cross bred (Holstein Friesian x 
Zebu) dairy cows kept in different production systems in Eastern lowland 
of Ethiopia. Asimwe and Kifaro, (2007) found that the parity order 
significantly affected the NSPC (P< 0.05). Ozbeyaz et al. (1996) reported 
that number of services per conception increased with age and parity in 
cows while Ray et al. (1992) found that first and sixth lactation cows had 
highest number of services per conception and lactation 2 to 5 had better 
reproductive performance. Older cows may be more susceptible to 
possible effects of higher milk production on involution of the cervix and 
uterus in addition to delayed first postpartum ovulation(Fonseca et al 
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.1983). Satter et al (2005) reported the highest NSPC (3.85) ± 0.80) and 
the lowest (2.00±0.36) were observed in cows during the 6th and 8th 
lactations respectively. The values were significantly (p<0.05) higher 
during the 6th lactation than for the 1st and 8th lactation .Ozbeyaz et al. 
(1996) reported that NSPC increased with age and parity in Swiss Brown 
cows.  Abdelgader, (2004) stated that the overall mean of number of 
service per conception was 2.3±0.107 and the NSPC in the first parity was 
significantly (p<0.05) higher than the NSPC in the 3rd and 4th parities 
while it is similar to the NSPC in the 2nd parity. Similar significant 
differences between herds in NSPC was reported by Ben Salem et al 
(2006) for HF breed in Tunisia . Murray, (2003) reported that measures of 
fertility tend to get poorer according to lactation number with slight 
decreases from first to second to third lactation. Abou-Bakr et al. (2006) 
reported highly significant effect of parity on NSPC. 
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Chapter Three 
Materials and methods 
   The data used in this study were collected from the University of 
Khartoum farm, which is located in Khartoum North (Shambat) on the 
eastern bank of the Nile at latitude 15° 40' N and longitude 32° 32', and 
about376 meters above sea level. 
   The soil is classified as variable texture from coarse sand to heavy clay, 
and the climate is described as semi-arid. This farm was established in 1940 
by purchasing local breed (Kenana, Butana). In 1972 across breeding 
program with Holstein -Friesian was adopted to improve the productive and 
reproductive potential of the local breeds. 
3.1 Management 
3.1.1 Housing: 
   The animals are kept in partially- shaded houses constructed from iron 
bars and roof of corrugated iron, the floor is concrete for easy cleaning and 
disinfection. 
3.1.2 Feeding program: 
The cattle feed consisted of forage home -raised Sorghum bicolor (Abu 70) 
Medicago  sativa (Berseem). The cattle were allowed grazing for four hours 
(7-11 am) daily; however the major green fodder is given in the yard. The 
concentrate is provided during milking and it is composed of Sorghum, 
groundnut seed cake, wheat bran, Molasses and salt. (Table 1) 
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Table (3.1) Concentrate mixture ingredients (%) in the U of K 
dairy farm. 
 
 ingredient                               Percent 
Dura                                            40 
Groundnuts  cake                        20 
Wheat bran                                  17 
     Molasses                                 20        
   Salt                                             1 
Lime  stone                                   2 
 
3.1.3 Breeding policy: 
  Both artificial insemination (AI)and natural mating are practiced, however 
now only natural mating is practiced .The cows are almost mated 60 days 
after calving. The heifers are mated when they reach a body weight of 200-
250 Kg. 
3.1.4 Milking: 
  Hand milking is practiced twice a day at equal intervals.  
3.1.5 Culling policy: 
  The cows are culled for low milk yield, low reproductive capacity, old age 
and illness. 
3.1.6 Animal health: 
  The vaccination program included Rinder pest ,Anthrax, Hemorrhagic 
septicemia, Black quarter and contagious bovine. 
The vaccination is usually practiced at the end of the year. Tick control is 
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practiced by spraying all animals and all pens twice monthly. 
3.1.7. Records: 
  Farm records including information about each animal, from birth until 
culling or death were available. The type of records consulted were: 
• Feeding records which included the quantity and quality of feed offered 
• Inclusive individual records with the following information : 
 i\ Date of calving. 
 ii\ Date of conception. 
iii\ Health records. 
3/2 Data collection: 
    Recorded data of 45 lactating cross dairy cows (Kanana – Friesian) at 
different lactation (1-6) were compiled during a five year period (2005-
2010). 
 The data included the season of calving, parity order ,calving interval  (CI) 
,days open and number of services per conception  (NSPC). 
   Calving seasons were divided into three groups with four month seach. 
The dry summer (March-June). 
  The wet summer (July-October). 
The winter (November- February). 
3.3 Statistical Analysis: 
The collected data were subjected to analysis of variance using general liner 
model (Glal. L, M) of (SPSS, Programmed). 
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Chapter Four 
RESULTS 
4.1.1Effect of season of calving on calving interval:- 
     The data on the effect of calving season on calving interval are shown in 
Table (4.1).The result revealed no significant difference in the calving 
interval during the three calving seasons. The longest calving interval was 
recorded in dry summer calvers (438.13±10.85day).The shortest calving 
interval was observed in winter calvers (422.11±11.4 day), while the wet 
summer calvers maintained a calving interval of 425.6±14.1day). 
 The overall mean of calving interval for the three calving seasons was 
(428.55±7.4 day). 
4.1.2Effect of parity order on calving interval 
  The result on the effect of parity order on calving interval in this study is 
shown in Table (4.2). The data revealed that parity order exerted non 
significant effect on calving interval. The longest calving 
interval(442.21±14.8) days was recorded in the 4th parity, while the shortest 
calving interval (411.9±19.2) days was recorded in the 5th  parity . 
4.1.3Effect of season of calving *parity order on calving 
interval:- 
   The interaction of season of calving and parity order did not have a 
significant (p>0.05) effect on the calving interval ,(Table 4.3) and (Diagram 
4.1).The calving interval in the winter calving of the 6th parity recorded the 
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highest value (473.8±41.3day) compared  with  winter calving of the 3rd 
parity (389.71±31.24 day).  
   The result in Table (4.3) also indicated that the longest calving interval 
(473.8±413 and 445.17±33.7 days) was associated with the 6th parity in both 
winter and wet summer calving season. On the other hand, the longest 
calving interval (454.4±27.6 and 445.7±20.1day) recorded in the Dry 
summer calving season were associated with the 4th   and 3rd parities. The 
shortest calving interval (389.7±31.3 and 398.4±29.2 day) were recorded 
during the 3rd and 5th parities in the winter calving season. 
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Table (4.1) Effect of season of calving (M±SE) on calving 
interval (CI):- 
Calving  Season  No. Observation CI (M±S E) days 
Dry Summer 66 438.1±10.9a 
Wet Summer 33 425.6±14.1a 
   Winter 51 422.1±11.4a 
Overall  428.6±7.4 
In this and subsequent tables similar superscripts within coloums mean non 
significant differences. 
Table (4:2) Effect of parity order (M±SE) on Calving 
Interval(CI) :- 
Parity Order No .Observation CI(M± SE) days 
1 19 428.9±18.99a 
2 32 429.4±14.6a 
3 33 417.3±15.8a 
4 32 442.2±14.8a 
5 21 411.9±19.2a 
6 13 441.8±22.5a 
Over all mean  428.6±7.4 
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Table (4.3) Effect of season of calving * parity order on calving 
Interval C I:- 
 
       Season of 
ccalving 
Parity order 
Winter Wet summer Dry summer 
1 406.8±27.6 - 451.1±26.2 
2 455.5±26.14 414.4±36.96 418.2±20.1 
3 389.714±31.3 416.38±29.2 445.7±20.1 
4 438.7±22.9 433..5±26.2 454.4±27.6 
5 398.38±29.2 401.8±41.3 435.4±27.6 
6 473.8±41.3 445.2±33.7 406.5±41.3 
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Diagram (4.1) Effect of season of calving ×parity order on 
Calving Interval:- 
Estimated Marginal Means of Calving Interval
Non-estimable means are not plotted
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4.2-Days open:- 
4.2.1-Effect of season of calving on days open   
  The result on the effect of season of calving on days open (Table 4.4) 
revealed that no significant effect was evident in the three seasons of calving 
on days open .The longest values of days open (160.6±10.8 days), was 
recorded in dry summer calving season, whereas the shortest value of days 
open was recorded in the wet summer (144.01±14.43days) .The overall 
means of days open for the cows under study was (149.17±7.5 day). 
4.2.2-Effect of parity order on days open:- 
   The results that qualify effect of parity order on days open (Table 4.5) 
revealed non significant effect (p>0.05) on the days open in the different 
parities. The longest days open (167.1±22.7and 158.72±14.89 days) were 
recorded in the 6th and 4th parities while the shortest days open (134.12±19.4 
and 134.64±15.9) were recorded in the 5th and 3rd parities 
4.2.3-Effect of season of calving and parity order on days 
open:- 
  The interaction of season of calving and parity order did not significantly 
affect days open. The data in Table 4.6 and Diagram 4.2, indicated that cows 
calved in winter season of calving in the 3rd and 5th parities secured the least 
days open (107.14±31.48 and 117.88±29.44 days respectively . Cows that 
calved in the dry summer season of  calving in the 6th and 2nd parities 
witnessed the shortest days open (132.00±41.64 and 139.47±20.19)days 
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respectively than the other parities in that season whereas the longest days 
open recorded in the winter calving season of the 6th parity203.750±41.637 . 
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Table (4.4) Effect of season of calving  on Days Open (M±E):- 
Season of Calving No observation Days open (M±SE)days 
Dry Summer 66 160.58±10.75a 
Wet Summer 33 144.01±14.43a 
     Winter 51 144.72±11.51a 
Overall mean  149.17±7.49 
 
Table (4-5) Effect of parity order on Days Open (M± SE)  :‐ 
Parity Order No .Observation Days open(M ±S E)days
1 19 150.13±19.13a 
2 32 150.66±16.63a 
3 31 134.64±15.87a 
4 32 158.72±14.89a 
5 21 134.12±19.35a 
6 15 167.08±22.66a 
Overall mean   149.17±7.49 
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Table (4.6) Effect of Season of calving *parity order on days 
open(M±SE):- 
Season of 
calving    
Parity order 
Winter Wet summer Dry summer 
1 128.667±27.758a - 171.600±26.33a 
2 178.100±26.334a 134.400±37.24a 139.471±20.19a 
3 107.143±31.475a 130.250±29.44a 166.529±20.19a 
4 159.923±23.096a 151.900±26.33a 164.333±27.75a 
5 117.875±29.442a 124.250±41.63a 160.222±27.75a 
6 203.750±41.637a 165.500±33.99a 132.000±41.63a 
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Diagram (4.2) Effect of season of calving /parity order on days 
open:- 
Estimated Marginal Means of Open Days
Non-estimable means are not plotted
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4.3-Number of service per conception NSPC:- 
4.3.1-Effect of season of calving on NSPC  
  In this study the analysis of variance revealed that the season of calving had 
a significant (p<0.05) effect on number of service per conception. The 
largest number of services per conception (2.28±.20) was recorded in wet 
summer calving season compared with 1.44±.17 and 1.59±.16 recorded for 
winter and dry summer calvers respectively.(Table 4.7) .  
The overall mean of the number of service per conception was (1.67±0.12). 
4.3.2-Effect of parity order on NSPC:- 
  The data in Table (4.8) and figure (4.6) describes the impact of parity order 
on Number of Service Per Conception .The parity order did no significantly 
affect NSPC whereas the largest NSPC was 2.02±0.232 and 1.91 ±.30 
recorded in the 4th and 5th  parities. , while the least NSPC was (1.36±0.35 
and 1.40±0.26) recorded in the 6th and 2nd parities.   
4.3.3-Effect of season of calving and parity order on NSPC:-   
The interaction of parity order and season of calving did not have any 
significant (p>0.05) effect on the number of service per conception. 
Table(4.9) and Diagram  (4.3) reveals that despite this it can be observed 
that cows inseminated in the winter of the 3rd parity had the least number of 
services per conception (1.14±0.49), than those  inseminated in the wet 
summer calving season and   dry summer in the 3rd parity (2.25±0.46 and 
2.06±0.32) respectively . Cows inseminated   in the wet summer of the 4th 
parity had the largest  number of services per conception (3.200±0.41). 
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Table (4.7) Effect of season of calving on NSPC (M± SE):‐ 
Season of Calving No. Observation NSPC(M ±E)days 
Dry Summer 66 1.59±.16b 
Wet Summer 33 2.28±.20a 
          Winter 51 1.44±.17b 
Overall mean  1.67±.12 
 
Table (4.8) Effect of parity order of NSPC(M±SE) :‐ 
Parity Order No .Observation NSPC(M ±E)days  
                1 19 1.44±.29a 
                2 32 1.40±.26a 
                3 35 1.82±.25a 
                4 38 2.02±.23a 
                5 27 1.91±.30a 
                6 21 1.36±.35a 
Overall mean  1.67±.12 
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Table(4.9)  Effect  of  season  of  calving*  parity  order  on 
NSPC(M±SE):‐ 
Season of calving 
Parity order      
 
Winter Wet summer Dry summer 
1 1.889±.432a - 1.000±.410a 
2 1.300±.410a 1.200±.580a 1.706±.315a 
3 1.143±.490a 2.250±.459a 2.059±.315a 
4 1.538±.360a 3.200±.410a 1.333±.432a 
5 1.625±.459a 2.000±.649a 2.111±.432a 
6 1.250±.649a 1.833±.530a 1.000±.649a 
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Diagram (4.3) Effect of season of calving ×parity order on 
NSPC:- 
Estimated Marginal Means of N.S.P.C
Non-estimable means are not plotted
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Chapter Five 
DISCUSSION 
   The mean calving interval calculated in the present work attained          a 
value of 428.6±7.4 days or14.3months for the cross bred cows in the 
University Dairy herd .This result is higher than the optimum calving 
interval reported by Raheja et .al.(1989) and Kamdasamy et al. (1993) who 
reported that the optimum calving interval should be about 12 months. The 
reported result was higher than that claimed by Stevenson.(2004). Several 
workers, also reported calving interval shorter than the present study. 
Elkhalil (2001)  claimed a calving interval of 13.4±2.3 months and  Mukassa 
- Mugrewa et al.(1989)  also reported  a calving interval of 12.2 months . 
 The difference in the length of the calving interval between the present 
study and the cited authors may be justified by the different breeds and 
management systems in the different studies. 
   On the other hand, Ismail (2002) reported a similar calving interval of 
432.3±2.23 days in his work done in  Holstein –Friesian cows in the Sudan.  
Other works reported longest calving interval than the present study. Satter  
et al. (2005) reported a longer calving interval of 505.0±8.3 days in Holstein 
–Friesian  cows in Pakistan. El-Amin et al.(1986) in Sudan reported a 
calving interval of 441 days , Haile et al  (2009) reported also a calving 
interval of 439.0days for Boran cattle in Central Ethiopia .,whereas Asimwe 
and Kifaro (2007)claimed a calving interval of 480.4±2.4 days in dairy cattle 
in Tanzania.  
   The analysis of data indicated that the season of calving did not 
significantly (p>0.05) affect calving interval .This result is in agreement 
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with the findings expressed by Jahageerdar et al. (1996) who reported non-
significant effect of calving season on calving interval in Holstein- Friesian 
cows whereas a significant effect of season of calving was reported by Satter 
et al (2005), Ageeb and Hayes (2000), Asimwe and Kifaro (2007) and 
Boodhoo et al. (1997) who reported a significant effect of season of calving 
on calving interval. 
  The variation between the result of the present study and other findings may 
be attributed to the different breed and management practices. 
   The parity order did not significantly (p>0.05) affect calving interval.  This 
result complies with the findings reported by Satter et al. (2005), and El-
Barbary et al. (1992) who reported that the effect of parity order on calving 
interval was statistically non-significant in Holstein- Friesian  cows, whereas a 
significant effect of parity order was reported by Asimwe and Kifaro (2007). 
Abdelgader (2002) reported highly significant p<0.001 effect of parity order 
on CI. On the other hand, Ozbeyaz et al. (1996) found the length of CI to 
increase with parity order in Swiss Brown cattle. Satter et al. (2004) also 
reported a significant effect of parity order on CI in Jersey cows. However, 
Montoni et al. (1981)  found in their study a significant effect of the parity 
order on CI. Yousif et al. (1998) reported that the CI decreases with 
advancing parity order, and that  cows in the first parity had significantly 
(p<0.05) longer CI than those  in the later parities. Murray(2003), Abu-Bakr et 
al. (2006) and Mureda and Mekuriaw (2007) reported a significant effect of 
parity order on this trait. These variations may be due to differences in 
management, breed and other inner factors. 
    The mean days open in the present study was 149.2 ±7.5 days for the cross 
bred cows. This result is higher than that reported by Atil (2000) who reported 
that the mean days open were 124±83.7for Holstein –Friesian in Egypt. On 
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the other hand, Cilek (2009) reported similar days open of 150days for 
Holstein- Friesian in Turkey. Rahman (2006) reported an average of 151days 
open for Sahiwal breed, whereas this result is lower than those reported by 
Asimwe and Kifaro (2007) .Estevez et al. (1995) ,Shiferaw et al. (2003) and 
Ahmad (1999) who reported that the mean average days open were 205±2.6 
,198 ,185 and 227days respectively . 
   The season of calving did not have any significant (p>0.05) effect on days 
open. This result agrees with the findings reported by Ismail (2002) who 
found an overall mean DO of 155.75±1.98 days and did not have any 
significant effect by season of calving. However, El-Barbary et al(1992) 
suggested similar findings and they stated that season had  insignificant effect 
of days open whereas Asimwe and Kifaro (2007), Rahman (2006), Melendez 
and Pinedo (2007), Ozcelik and Arpacik(1996) and Satter et al. (2005) 
reported a significant (p<0.05) effect of season of calving on days open in 
their study. And highly significant effect of season of calving on DO was 
depicted by Abu-Bakr et al. (2006).  
   The parity order in the present study revealed that the days open was not 
significantly (p>0.05) affected by the different parities. This result is similar 
to the findings reported by El-Barbary et al. (1992) who depicted that DO was 
not affected by parity whereas Asimwe and Kifaro (2007), Mangurkar et al 
(1985) ,Rafique et al. (2000) ,Rahman, (2006), Satter et al. (2005) and 
Mekuriaw, (2007). reported contradictory evidence that parity order 
significantly (p>0.05) affected days open. Also Abu-Bakr et al. (2006) 
reported highly significant effect of parity order on days open. However, 
Murray (2003) reported that the measures of fertility tend to get poorer 
according to lactation number with slight decreases from first to second days 
open. 
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   The higher value obtained in this study could be attributed to inefficient heat 
detection method, lower management practices and drastic environmental 
conditions. 
   The overall mean number of service per conception calculated in this study  
was 1.67±.12. This result is in agreement with Mukassa –Mugrewa et al. 
(1989) who reported values of NSPC greater than 2 to be regarded as poor. 
However, the result of the present study was lower than that reported by 
Ngodigha et al. (2009) in Holstein Friesian  dairy cattle in Nigeria where the 
overall mean of NSPC was 2.0and 2.11 for Holstein Friesian in Pakistan , also 
Shamsuddin et al. (2001) found the average service per conception  of 2.2 in 
some selected parts of Bangladesh, Haile et al. (2009)found in their  study 2.4 
as NSPC .On  the other hand, Haq et al. (1993) reported the average NSPC of 
1.83 in Jersey cows in Pakistan .Saha and Parekh, (1988)  recorded  the 
finding of 3.10 NSPC in cross bred cows in India, whereas Mangurkar et al. 
(1987) and Garcia and Velez, (1988) reported1.50 and 1.80 NSPC in Friesian 
cows respectively  .   
  The variation of values of this trait as reported in the literature may be due to 
variations in environmental and managerial practices.  
The number of service per conception in the present study revealed that the 
trait was significantly (p<0.05) affected by season of calving.  
This result is in consistence with the findings of Asimwe and Kifaro, (2007), 
Elkeraby and Aboul-Ela(1982), Choudhuri et al. (1984) and Kassab and 
Salem(1993) who reported that the season of calving significantly (p<0.05), 
(p<0.01) affected the NSPC. Also the work of Hailemariam and 
Mekonnen(1996) showed that season of conception influenced NSPC. 
Moreover, Azage et al. (1981) found that NSPC was lower for animals from 
wet areas than those from drier areas in Ethiopia, whereas El-Amin et al. 
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(1981) concluded that NSPC did not differ significantly between Red Butana 
and Red Butana crosses (average 2.6) but was influenced by month of calving. 
   The analysis of variance revealed insignificant (p>0.05) effect of parity 
order on NSPC. This result contradicted with all the findings reported by 
Mureda and Mekuriaw (2007), Asimwe and Kifaro (2007), Ozbeyaz et al. 
(1996), Ray et al.(1992),Abdelgader (2004), BenSalem et al.(2006), Ray et 
al.(1992) ,Murray (2003) and Abu-Bakr et al.(2006) who  reported that the 
parity order significantly affected (p<0.05) NSPC. 
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Chapter Six 
CONCLUSSION AND RECOMMENDATION 
CONCLUSSION:-   
The present study which investigated  the impact of season of calving and 
parity order on calving interval ,days open and number of service per 
conception of the Kenana –Friesian cows in  Khartoum University dairy 
farm ,concluded that:-  
• The overall mean calving interval was found to be 428.548±7.433, 
and was not affected by the two studied factors (i.e. parity order and 
season of calving) also their interaction did not affect calving interval. 
• The overall mean number of service per conception (NSPC) 
(1.673±.117) was significantly (p<0.05) affected by season of calving, 
whereas parity order did not have any significant effect. 
• Overall mean days open in this study was 149.171±7.489, and neither 
season of calving nor parity order had any significant (p>0.05) effect 
on days open. 
 
 
 
 
 
 
53 
 
Recommendation:- 
• Selection of individual cows with good reproductive characteristics. 
• Restricted programme for estrous detection to decrease open days 
because some cows come to heat without showing any signs. 
• Control the nutrition and use of balanced ration because some nutrient 
factors affect reproduction such as increased protein level and low 
energy level this will affect fertility. 
• More training for farm staff should be done to ensure accurate records 
for heat detection and health problems that affect fertility. 
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